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ABSTRACT: 

PURPOSE: To make it possible to precisely align magnetic pole tips of a 
front surface and bottom by using a specific method at the time of producing a 
magnetic thin-film head. 

CONSTITUTION: A bottom magnetic pole 14 having a tip 26 broader than needed 
for the final form is deposited by evaporation on a substrate 22. A gap 
material 28 as well as coils 16, 18 and an insulating material 20 are deposited 
by evaporation thereon. Finally, a surface magnetic pole layer 12 is deposited 
by evaporation. This magnetic pole layer 12 is covered by a photoresist mask. 
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made possible. 



COPYRIGHT: (C)1991,JPO 



®^H^fF^^(A) ^F3-252907 

©Int.Cl. 5 ttSUC^ Jrf^SS#^ ©£g§ W3^(1991)11^12B 

G 11 B 5/31 C 7326-5D 



61 ¥2- 328787 
<§>& m ¥2(1990)11^28B 
flS5fc1t±« ®1990^2^I5B@#[I(U S)®480558 

>h— ^- cj-K 765-53 
D—9ji> 2813 

4 . 309, *47»X T> K 

©ft a A #a± j£ 6£ 5*3£ 



« ID £ 

1 . % IB © * ft 

2 . sif*©&ffl 

(1) li (2 2) ±K»K«$&*n 7 r ( l o ) 

(i 4) ^iitsiit, /gas&fgiiKir** 
#»■ ( 2 8 ) ^iftiist, r »«tt»v 

(2) &I(Olit7;^|(3 0) Oiictt^ 

0) mamsm ( l 4 ) © 4 * y . $ y y 
HKttn-t&K©** v x ^ 1 (30) 

»tt*M3Ri||2ia«©*tt. 

(4) &®0$itt7*?J|(3O)£3£^-t*X 



a^«o«»ia*#tc t*»«t -r aai*jR 

(5) &li©aiittvx^jl(3 0)a)8S3ffxgi« 

*©«iii«tt: ^^istt 1 e 

(6) iR©!1t7X^ @ (3 0) OlfH^ 

a»o*«xa*#t'c «t* #ttt 1 

gfi»©S*£* 

(7) &JK©«£-7X £@ (30) 

»«a 1 K«©»ft. 

(8) £®©?§&v*?i(3 2)©iasE^K#&£ % 
teSBSSJlo-f^y • 5 y y^igstt'Cit 

(9) ftfflig&Ji ( 1 4 ) © -f * y . 5 y y ^x 

^K0itt7Xi?l (30) 

mttz®#m 8 sb«©si&. 
0© ^s©«^-7 x $ Jl ( 3 2 ) ©s*ig*< 



-33- 



if *»3R«7 se»©§2&. 

(II) lioatt^^l (3 2 ) 0lfll^ % 

7 gib©h&. 

02) A © flK £ ft i; S * <£ fc ft K . * h u X 

&»©£!£. 

03) W*«3E«E©SttK«fc*>»]«**i*;:£ 

****** »r««^ * k. 

04) tt#*9B«©il&K«fc$S!ift$*ifc;:£ 

05) Sffi (22) ±C»KB«^ y K (10) 
^ftilgi, figPfiifiiS^f $ *tt*4JI(28) 
i£Ilf SIgis -T §1 »SJi (28) K±gB 

un^'>'^'7^a!i ±gi5tasjf (12) 



fSRj ¥3-252907 (2) 

,!:-r-5*fi±^©ailBB«^ v K©Sffi. 

06) JH 1 Oil^ x *«©«a»o&£8t^T. 

1 (28) &tf JKSISiBSJI (1 4) ©-(*:/■ 5 

i 5 K»©#ft. 

07) +' + y rtfflJB (28) tfe®®&® t © 

DO (*, Au.Sn.Zn.Cd, I n , Pd, Os , Rh , P t © & /I/ - 

m&ft^§X8C££:ft*C££#f&£irag£* 
« 1 5 SB«i©5S*£. 

09) Au,$n,Zn,Cd, In , Pd , Os , Rh , P t © # /I/ - 

r*vfc jfc* 1 Sift 

if 1 5 S28i©Kfc. 



CO & i © «tt -7 x ? jb © ± c . h i; * h s; 
f&£T *tf 1 5 se«©8i£* 

(2D* ^ *x*i£]|& 

a. * * * rtt#ji (28) tm,®®®® h 

«tt#« 2 0 Sfi«©3£fc. 

(22) Ni-Fe.Cu, Au,Zn,Sn,Cd, I n , Pd , Os , Rh , P t © 

o § r aiaa*. 1^ 

£T*X8K#£:h,*C££#ffc£**s3*if 
2 0 IB«©ffii£. 

(23) Ni-Fe,Cu, Au.Zn.Sn.Cd, In, Pd, Os, Rh, Pt © 

^;i/--r*&rt*-&£©ft SI8*<* l^Xli 
2 -?Bl±©jH*«*«ft^x^ *©*»«> -5 *X 
8K££*L*C££#ft£1-*ft:£i&2 OBtt© 

aft. 

(24) - y * Jl/ • ft<Dd*7^^i®JHIiA< 



(25) «1t^X 0Ji©mfcft-*&I8£t*^T. 

t4B*« 1 5 gfi»©33£. 

(26) * Y b - -?X£©&iX*iKi7t£. 
t § £11 (28) ©ft*ttttx y * y^l8*<ff 
Sfc;fc*C££ftlik£-rsfl|3RJH2 0 gfi«(©K&. 

<27>*rS (28)©«*ft«iv^y 
^ISCtt^T. ESiSJBtSJI ( l 4 ) ©-f * ^ • 

* 2 5 Xtt 2 6 &»©££&• 

(28) &SISft&fc)I (14) O^y - 

92 7 e«©fi&. 

(29) HF-H,0K1 .fc^till (2 8) ©tt^ttx 



-34- 



» HI ¥3-252307 (3) 



« 2 6 E»©»a. 

(30) 4*v • 5'jy/l8i:8^t, * l o« 
£ -7 JI © x * * '/^^-k^Ki^ftl^^^ 

*JR2 i b»©b&. 
(3D -f * y • s'i^isca^t, w i ©« 

a«LLTlTtt$XB 
#$2 7 I2«£©»i£. 

(32) 4 * V ' 5 'J y/OlSCtt^T, * 1 « 

« 2 i e***t 

(33) 4 * y • $y;/* , xil£i*<*i«tt'''* 

Ii^^tiC^^fiStitiH^iiZ 7 Bit© 



(1 4) * 4 * y • ^jy^tilii**^^ 

Hi$iait *M#*2 oK«©i!fc. 

(35) 4 * y • 5 >; y ^x*i£!££. *ffi* h u 

(36) a * y • * y ^ii^K^ ■ i 

^I«iR»cft*ftciyf^c«kfi ft* 

g|2'6 K«©8fc. 
3 . !6W©»IBttK!B 
SIR _t©fiJffl#IF 

ffl^SWRB*^ v KCfc^T* ±SS£Tg(5©B 



»RBa«ajL/»ii*^v K tt. B«f < * 
* XttB»T-7«©BttB«**f^6«**B 

b he **r» cttWffi*c««*<E ft * *i* c <t 

4 © E ttS © ffi « 2 9 © ^ Hi * S fc* ^ W < T 
SCt^'iSTftS. l«cf ' K 7 ^ 7* © 

©B£©Efc& (2.54cmSfJ ©iB*ElcllffiT© 
ft* h 7 v *R (2.54cn»3 9 © h 7 v * *ffi?© 

BttB*K*©EM**a******0tt 

+ . £<©«RBSfc^y K*<* ^ x-^ 



1 3£ £ $ *l fc © "5 * $ x - ^ tt . " ^ 4 " £ * 

US # < ©MM©*!*^ * K £ * 5 4 * 3 * 
-a. n £ «• ^ * Ktt. *> * -^©-«s#kRJ# 
in, w©^m. ±»©«B*v7** tsp©b 

©laft^ v + y r©«a»»*^ 

^ ■> K tt s ft t;. ^tr^-^of^^©© 

T<S!I©ISS^v'7'©iS<^fi£fi^ : * 1 ' s - SSthU^ 
ff»Ctts »<BtlK*©«ftt*B**^ ±T 
©BBf-vrK* «<b*T 5B*^Ep»n1- -© 



-35- 



aMi*«fl^KiTK)iD^*. d©«E 
c: ©*»£«*; «K £®£&gfl©B 

y r©ia© + 

*Tit#«u B&satt&#i£ < * "ea<" *. -® 
7 >; y^*tts Elf *«£ 



ft IB ¥3-252907 (4) 
T l $ £ n y ^ £ 5 $^ny©f&H©J£$T 

±T©BB&tf*' + * 7"©*»3 

h 7 v * £g3«><iS* Of^ 2 4 0 0 h 
/ KJ*IT0±TBI§* v 7'PBl©BMttR5*W 

* ffittKBM^T^*#ftW?« <?&^. Cl © 
«fc -5 K: -+ *</h S ^ * ^>F©l»f 7 7'® 
^©fiWttv ifcjEttKSBT &*. B8i* 



^MBfii. JBcSBBIS. ma 

£*><oTv &ffi©BS£tt* cfc o ««©^ * * i 

4 * v ■ 5 V y ^3U*&J£4 * y • 5 u y 

ttwKt^ ( ) tea*»^TB?!j$* 

*©?&*. :nf>©mtiis asx*^*'-© 

©^ b IT ^ S *#©**» (^MBfii. 

J£g&B8i. *+v £&£T£. vx^lS 

It. ^©BBi*-* -y 7'gB#©*£££-r * © 

©«£»U < tt*. 
£ ©&W©fi?JSf*rKHU < o*©fc.&*<*> 

l^Hl/^u * fc . $ 'J y ^ © Pal K B 

is* 1 •> r©ig^ * k 



l u \f *i « « ^ . L/^Ln x * z m < -r * 

y f'fi)f l Hr-l'Slll(lftA < »»^K 
X < S * . 

»M8flo«lliBi^7 , «<ISi:SJ(S*« 
*!B!80*£. ^®BStB^'J$ 
•tir-S/cto^ h 'J 5 y^$*i«0t±l£»B8Si*" + 

rio^y • $ y y^X«$£^x v ^ y ^*©r H i. 



-36- 



gfrti. £EBfiS£^l£-frS 

© <t [a] t> * h Ui/7, b * V*£CJ;$JS*a*lS 

#B£fc*J;9«l£©*v7*ffT*Jfc»B«j!>< 

P8E*ns IfiESBB&i*' + ^ift^^^'-t* 
©Ttt8^. *ffiB«li*<R** ft*. 

;: © B IS H * Y \si>7s b • -7Xy*K<fc9JIfc> 

*«tt«^. b^u. tisesf £&b 

ffi*y7"J;*>*<* *©^ajSBli. ^ «3Ef s ^ •> 

r c «k o * ^ c a * n « w n « 6 « ^ • 



«BB¥ 3-252907 (5) 
«)»lggJi01cit^5. c©£JSJ§t;U 

©■c«w-jiw?£ fcttv*. *aw©»iiJiJfcWK: 

^©Utt^***) ttx ^n^aoMBi 
4 * y • 5 >; y «*«©&-£«*>#*«& 

IST&S. 

ft*©**-* 7s $ j§ LTJBM* 

&mm&M tw> i ©«&£«■* * 

^■©litcl^fcOiBli* h ^ ^ * h * * 
- y • &©££«*<. &K©«tt-<-*l© 



jssis©BfSJi trffl^ ^ ns ©t, s 

© £ £ v * ^ ii % $«jy^***sISfi&BlIJB©* 

©*3 © - y V ■ R«tt»*<SAKlR*-C S 5. 

«tt * y* jg st>< IB « 3 ft fc © 5 * * h • 

BJi*<S«i*ftS) ab<MS'tt&*u ^-Kl*<» 
*$*u ** + v r#«*<«*x v * y ?\ xwm 

* y • 5'jyy**»fc;*ft, BUf- 

H * y ■ 5 «j y ^ *Mf *u as^x#;u*'- • 

uy*<f -^JlfiKSlHi*. ^*y*tt. 

bb^ v ^Rtf^ + y r©K«*«ar *• 

x * /i/ *' — • -f^-y^$t)$tiSCtit>©I2^li. 
-f * y c «fc * &H;*> k £ *t m 0 * h ft * • 

syy^tes mmm* v ?t* * y 

*ffiBB* y 7©Jtc«.9 fcttJBi**. ^x- 
/N^ti. S$Rtt*fls**x y y y*A<*$ 



ft*, cntcj;^. *ffiB«f- y 

Xtt^^©*ttl*«»*$*i4. L*hL. ~ y >r 

n/-»£&©BSXtt*+y rjitt«A$ nr. 

»R^y KW&fekU &<gTg£ 0 H&JI©18t£ 
vx^rt«C*»©-yV;U'*^*©«*l*^ 

* l ©£K«ttJi±K:HUT^ M 'J 7 

h -^7' M Kj;*)iit5. TC&5 
ill *<«IRttK:ft*Sx y ^ y y'CC 

•7^4 y ^©tt«*ffl^T*«*4i*. 7*^ 
y FOSSCB^ 6*1^ Uo&ST* 7 # h U is 

5. >f^y* S'jy^KicKl^T, 7* \* W 

% b ti . 7 * \ \s V 7s b • X b } ) y ^* C <t D MS 

<b*i. «©lttHifi© «fc cfl©x y y ^tck 



-37- 



ffla&KH<8«tt^ ****** Lnott. *5 
_©****2*lHC«fc9*T»J&«>*» Cf 

2 EfflStBffi* v r© 

'M^,rio *<»*4h-c»'*. » i hi*, a 

1 2 iJSWiSS 1 4 fc**LT«-»*. Ztit><0® 



15Ca¥3-252f107 (6) 
^5 7 8*3 7©3K*©l8fiil2. 14© 

16. 1 8 lis S«5 1 2 . 14 ©HClICf^ »S 
IH2 OC^OffiSv^rfflKffil 2. 14**«* 

£©-fe 7 5 > 9 ■ 3 y V* -StfftKttSffi 

22iA£«o, eryi f -3-t* e J ;l:l,i 

Cjfli^ 6*1*^ < © B'Hffl 0 <"*' * ~ 

y {f ■ ^A/i 3 0SlJ:CialI8** l '' I, ' ,J - 
© "C & 4 . 

$ 3 Aatt> annaa^fT«*>*i.*s« 2 2 1 

7 y 3 - h 2 3©BSBDl3«*L/fct©'Cfc5. 



Kl 0CWLB»T*ft I'®"** ^ " K 1 
< ©fflSttStS2 2 i7 y*"3- h 2 3 ©£Slffi 
««K Sffitt. a«. »*»<>«- 

TiC ©SIS 2 2 i»£ «0, ©7 y^3- f- 2 3 £ - 

SB 3 B 12 tt * »3AH©*«22<k7>'^3- 
h 2 3 7 * HV/7 7<fi«*H'' , tT* 
©KiSf- »/ 7" 2 6 (HiFe-frfc) fclS*** 1 ^ ^ ^ 
%**LfcHT**. »8BB*>6. ?- v7*2 6 

IB 3 CBtt. T^iBS*- * 7*2 6t. 8«22 
,!Bi**Ut«t»*. KH 2 7 tt~ -/ 

-o. 

w, 3 d 0 au 7 * h u 7, h © ^' i 2 9 *<s *• 

+ v 7 , ttl4 28i->-Kl27 £H«r£ *U 



7 7*2 4 <NiPt**tf) *^ 7 * h 
j,^2 9©®©. +' + -,7'tt^2 8i->"K® 

2 7 a<||ftbT^*K«C*«*<i* (»3EB) 
$3 FHtt. 3 °- 3HSSS * 

3 Flac^i2offi«tfe^x** < ***' T, ' , **^ 

Bft* „72 4 KM® **ifc*®«* 

fcftv**B3 2 



-38- 



? A E « T © '> " K 1 2 7 . X /N" y * C «k 0 X 

+' + v7'SAM 0%®iHF (l : 1 0 ©mfith) 
Ttt^ttlwX y *• y / &S^«X. >- 

tt. K Jl 2 7 . 4-' + y r|28s T^Offiffi 

2 6 *><v t^tf-IlT5 'J y y"£ft*. 
p|2 7 t+> y 7'Jf 2 8 O^ftlfr-J, X« 

* y * 5 »; y^cftlltSl'fc -® 

fcWT* Lfc J; cms* * 

* y riS2 8 . T^©MJi2 6, £ffi©«tt^ 

2 6 © 5 y y^aKi*. *swtw«L^. svy 

^&#&Tifi©iI $ "C * * : 



ft El ¥3-252007 (7) 

BE 850 ** ;u h 

rMy^E 2 xio-- 

a a $ a °* 45 nA/ai 

m «» ft 15K 

i^ij/^S 810* h D-A/min 

-f#&tf±;£©1Ii&©J?£&2 " m ~ 4 " m ® 
8I-c8ftt5. 7 ;u ^ * ©4-' + > 7*1 ©if * lis 
0,4 5^-0.6 5// m©ISffl*£&£. 7 * V V 

EMT 1 3 0 jK X«r -fe h yfcffl^s. ISfc© 
If $ *< 2. 5 * m T s ** + v 7'1 © 1? $ A< 0. 6 » m 

©»$tt. *;h.* f ft2 * m£2. 5 // mCC-f 
J; t>. 

18© v * £ ! t*. >T7^^(Netex) Mu-Ai: 
Mu-B (v/- * y K MacDermidft© f$m)£ ) ©^ 



v^y^fcftfc. c©K#«tt. xvf-yy"iiK 

13 HHtt. 4 * ^ ' $ y y*'&3$©&S* 
y rfllrttft^^^T^ft. ±#©&ffi* y 7*2 4 
©±KttH0l3O*<BUTH4. S& 3 H H K S 

2 6©. R?9 LT^« ^ nfc©T» 
©&ft-7X * ■ 3 0 MJB*ift£Jfl^Tlfc*3 

sfv/Mwa^*. ass. M^ft©^ 

0 \ y Ktt» ©Mu-A£ttu-B£ ©& 
( 2 : 1 ) T£>*. *14pH©E5&7 y 
i (120 g/£) ^ SflS&:fc&<!: LTiS^T'fc 
3 I Htt. fU H© 3 1-3 I IBCfflofcKH 

*' + y 7*1 tt. HF-IW0 (1 : 1 0 ) £ ffl H T X 



tiSi8#rBT«©-e (ft 1 ftfrh 3 ») . »iR^ y K 
li fiK M W © ^ 1 - £ *- ^ * ;u ' * ^ * tt % 
a ffi $ tl ^ « 7 h U '>* X h • X MJ y '< «* - 

It C cfc *) @ ft $ tl 7 * h \s *J % h ^ tA^^ 5, 

tvril^MMtfcii^ B £ 7 * t ^ V 

a. ^cSP«14^ 7, ^ 1 tix T©fiififiM (^y^r 

C ) 4> © T it n tt' « h « ^ . 

b. T©ta&ffl (-y^r^-ft^ft) 

* c> m Vife it¥ & & 8 * ffl ^ to « & a ^ • 

c. jssis^tt^^ ^ mmm&te® 



-39- 



(z & * to § t m & *j f& « © t « n « 6 « 

d. jfc»«ttl©»o3KJfl^5ilWKtt* ^ 

©-Ctttt*U*tf61\ **** 4>L<tti«W* 
*>©t? fettle 

f. 7©H<!:JS#** 5l£giJ«ttv 

a. #&X&8&© C ©8©JI tt. 7©^*^ 

b. #&Xtt*I&©&&ffJ&14-7* ?JI©tt*4 



Rfc £ £ H * . C © 'J 7 h • * 7 & g K J; «9 s it W 
^*tt»©ttffi*<*ri8<2:tfS. 

S*#-C&*U*. **?B©a3B<k»*a»t5 c: 
<fc*LC. *©*tt*»ffl©*JSjti<pIliB-CfcS - 

Sn , Zn , Cd , In , Pd , Os , Rh, 
PtRtfC:*l&©'&'&£H!^Sw£*<»IliSTfcS. 
4 . H®©ffi#*& B J 

S 1 BIttSBt«&«tt * K©¥® 

El. * 2 0l*» 1 H©»KB*K*«© 2 - 2 » 
KB EL 8 3 ABL $3 BEL !3Cis ^3D 
BL ^3Ei, * 3 F BL 13 Gis 

**n* K©SttIS*«LfcBT&4. 

1 0-8H89t^y Ks 1 2-II«llSls 

1 4 -KViBSJIs 16.18 4 

2 0 2 2 2 3- 7^' 
3-K 2 4-±*©SS^v7\ 2 6- 7*8 



tfCil ¥3-2525)07 (8) 
i; 7 * h !✓ a h • -y^^Ccfc^to-DSiii^H 

707x^litt3i^HS^5J^^^^: 
<k©«^ ffi£tt©&«fc^*ttWiK£ffl^fctf 

t * *>©?£>* ©*<as 

e. I^^lit v * ? Jf tt, 7©vx£I<tg 
* S g c 1* * . 

««R©«jf $-e«>5©*<a* t^, 

7 h • *7&STtts *£-£&Xt;t£&©7# ! 8 



if v7\ 2 7->-Kl. 2 8 •»*• + v rttfi 
1 x 2 9 •» 7 it h \s O X h © A . 3 0, 3 2 - 



ft S A & W 



-40- 



ft OH ¥3-252907 (9) 




